Toxicokinetics of intravenous methanol in the female rat.
The toxicokinetics of intravenously administered methanol were examined in female Sprague-Dawley rats. Animals received a single administration of 100, 500, or 2500 mg methanol/kg; the two lower doses were administered as a bolus, while the high dose was administered over 1.5 min. A small (approximately 3%) but statistically insignificant (p > 0.1) degree of transpulmonary methanol extraction, expressed as the fractional arterial-venous difference in concentration, was observed after administration of 250 mg methanol/kg. The elimination of methanol from the systemic circulation was markedly nonlinear, suggestive of a significant capacity-limited route of elimination. A single set of kinetic parameters (apparent distributional volume of the central compartment [Vc], intercompartmental transfer rate constants [k12 and k21], and Vmax and Km for elimination) described the blood methanol concentration-time data from rats receiving the 100 and 500 mg/kg doses. Blood methanol concentrations declined much more rapidly in animals receiving the 2500 mg/kg dose than would be predicted from the kinetic parameters derived from the other two experimental groups. The data from the 2500 mg/kg group could be described adequately by a kinetic model incorporating parallel first-order and saturable elimination processes. A portion of this apparent linear elimination pathway was due to renal excretion of the unchanged alcohol. The presence of both linear and nonlinear elimination pathways for methanol may have implications regarding high-dose to low-dose toxicologic extrapolations.